THE EMPLOYER RECORD CHECK

L.I.l EI'QQUC tion

This report presents information on: (a) the accuracy
of occupation and placeof work information reported in
the 1960 census, hased on a comparison with the same
information secured from the employers of persons in
a sample of households originally enumerated in the
census, and (b) the accuracy of industry information
reported in the 1960 census for the sample persons,
based on a comparison with the industry codes assigned
by the Social Security Administration (S54) to the
employers of the sample pexrsons.

The data from the employers and codes from the SS5A
were obtained from a survey established for this
purpose—the Employer Record Check (ERC), The
method of record checks—the comparison of data col-
lected in the census with independent records showing
the same data—is one of a number of methods used 1o
evaluate the content of the 1960 census.

The 1960 Census of Population containg data on the
number of persons in the United States and the char-
acteristics such as age, sex, color, school enrollment,
labor force status and income of these persons, Con-
siderable geographic detail and cross tabulations for
thege data are presented, by States, standard metro-
politan statistical areas, and citdes. Measurement
errors in the census of population can arise from a
number of different sources—the missing of people by

enumetrators will result in undercounts, persosal char-
acteristics may be erromeously reported, recorded
information may be Inaccurately coded, people may
fail to report some of the information requested of
them and adjustments for the missing data may in-
troduce other errors, and so forth,

This report is primarily devoted to the effect on the
quality of the census of errors ariging from erroneous
reporting of occupation, type of industry, and place of
work, The analysis of errors in reporting industry
also includes the effect of difference between the classi-
fication schemes used by the Census Bureau and the
SSA. (See page LXXII of 1960 Census of Population,
Vol. I, Characteristics of the Population, Part 1,
United States summary for a discussion of the difference
between the classification methods.)

Although there is considerable emphasis on geo-
graphic detall in the census of population, anevaluation
program cannot provide a separate evaluation of each
area for which census data are presented without in-
curring a cost many times that of the census itself.
The analysis of the quality of the population census

is therefore restricted to national stetisticd, The
meagures of error do notnecessarily apply to individual
States, cities or other local aresa. However, the
factors creating these messuvement errors are fairly
widespread amd are copsistent in most aress of the
COumtry.

Although the Census Bureau did not publish statistics
by type of emumeration procedure, the selection of the
sample of ERC makes possible the separate presentation
of the ERC data for both the single-stage and the two-
stage procedure enumeration areas and the total United
States. The basic differemce in the two enumeration
procedures was the use of self-enumeration to obtain
the sample information (including the information on
occupation and industry) in the two-stage areas; whereas
direct interview by emumerators was the procedure
employed in the single-stage areas. Approximately
80 percent of the population was enumerated in the two-
stage areas. The single-stage areas—the less densely
settled areas—included over half the lamd area of the
United States, but only sbour 20 percemt of the popu-
lation. For 2 detailed description of the enumeration
procedures used in the census see, Bureau of the Ceneus,
Working Paper No. 16, Procedural Report on the 1960
Censuses of Population and Housing.

Differences In the cuality of reporting the two areas
may be accounted for by differences in reporting patterns
of the kinds of people who live inthe two areas, as well
as by the different emumeration techniques. Com-
parisons of the two areas ghould be made with this in
mim *

Data Presented

This report provides measures of aCCUracy of the
occupation, industry, end place of work statistice in
the 1960 Census of Population.

Tables 1-3 present cross-classification by major
occupation groups of individuals’ responses in the census
with the information furnished by the same individuals’
employers. The employers of a sampie of persons
selected from the census were asked to furnish both &
job title and a job deecription for the sample persons
for the second quarter of 19602, Inthe event of a change
in occupation during the quarter, the employer alao
provided a secondary job title and description,
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The remaining 2 percent of the “off-diagonal” cases
have an ERC classification from the primary job
description, secondary job title, or secondary job
description since a primary job title wasg not furnished
by the employer,

The purpose of table 3 is to eliminate differences
which probably do not really represent response errors
in the census or in coding but which arise either from
gome ambiguity in what the person really does—as
reflected in differences between the job title any de-
scription, fromlack of clarity in the employer’s de-
scriptionof job title, or from actual job changes that
occurred during the calendar quarter for which the
employer reported, This elimination was accomplished
by accepting the agreement of any of the four ERC
entries with the census entry as anidentical occupation,

Table A gives a rough indication of the extent to
which response variability in the employer's reports
can affect the comparisons with the census classi-
fication. Table A compares major occupation as
reported in the employers’ primary job title with that
reported in the employers' primary job description.
(It is likely that table A understates the effect of vari-
ation in employers’ reports, Although the job title and
job description were separately coded, the coder had
both of these reports available and in marginal cases
he could have referred to both, as an aid in coding.)
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Table 4 compares the industrial classification
assigned by the 5SA to firms employing the sample
persons with the codes assigned by Census Bureau
personnel based on the industrial description reported
in the census., The SSA codes are, of course, based
on the Standard Industrial Classification (8,1,C,) whereas
the 5,1.C, system has been modified somewhat for use
in the Census Bureau, The relationship of the two
coding systems is described in the text of 1960 Census
of Population, Vol. I, Characteristics of the Popularion,
Part 1, United States Summary,

In table 5, place of work as reported in the census
by the sample persons is compared with the same in-
formation furnished by the employers. Place of work
refers to the geographic location in which persons at
work carry out their job activities, In the ERC study,
the employer was asked to give the location at which
the employee reported to work, in terms of (a) city
or county, and (b) State, If the employee was assigned
to several locations, the place he worked most of the
time was reported. A more detailed description of the
place of work item as reported in the census can be
found in the text of the census volume referred to above,

Although the 1960 census comtaing occupation and
industry data for all persons with work experience since
1950, practical problems of survey operations required
certain restrictions on the population to be covered in
the Employer Record Check. The study therefore ex-
cluded, by design, the following five groups: (1) un-
employed and those not in the labor force—the FRC was
therefore restricted to employed persons, (2) self-
employed persons and unpaid family workers, (3)
farmers and farm managers, farm laborers and fore-
men, and private household workers, (4) persons who
did not provide information om industry in the 1960
Census—the vast majority of these also did not report

name and address of employer, (5) persons residing in
Alaska and Hawaii,

The ERC sample, therefore, represemts the pop-
ulation remaining, after the five classes cited above
have been deleted. The effect of these exclusions on
the 1960 census figures is shown in table B below,

Table B, —PERSONS IN MAJOR OCCUPATION AND INDUSTRY GROUFS AS REPORTEDL IN 1920 CEMAUR, FOR BESTHICTED
POPULATION COVERED IN IMPLOYER RECORD CHECK AMD FOR TOTAL POFULATION
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that “a” of the persons were classified as having the
sp&cifi&d characteristic in both the census and ERC
“a+ c” were classified as having the characteristic
in the census, and “a + b” were classified as having the
characteristic in the ERC,

Pabile C, —REPHESENTATION OF RESULTS OF CENSUS
AND ERC FOR IDENTICAL PERSONS

Results of Resulte of census
the ERC
1 0 ,Total
3 a b a+b
&} [ d ¢+ d
Total » a4+ e b+d n=8+Db+c4d

If x, represents the result for apersonin the census
y; represents the result for that same person in
the'ERC, the response difference, which is either 0O, 1,
or-1 for that particular person, is represented as
% - yi=es. The sum of the values of e ; over all
persons included in both the census and the ERC is
the net difference between the surveys, In the notation
of the diagram

n n n
Zej- :: ;xj‘ ) yi ) ) Z Xi ) AT
= =. =1 1=

(a+e)-(a+b)=2c -1

The gross difference can be represented by b +c,
The values of a, b, ¢, d, the gross difference, and the
net difference are the components of the indexes of
regponse variance and bias,

In evaluating a census statistic, the mean square
error (MSE) of that statistic is of particular interest.
The components of the MSE are as follows:

MSE. =0O% + B
[¢] X
[] c

@emu‘?xa ig the variance of the census statistic and
%, 18 thesquare of the blas of the census statistic.

(Ganerally, the MSE is defined as having the sampling
variance as a third component. For a complete census,

the sampling variance vanishes. Even though the items
analyzed here were sample items in the census, the
sample at the national level was 80 large, that the
sampling variance is a trivial part of the MSE, For
statistics for amall cells or small areas, the sampling
variance contribution may be important, The analysis
in this report relates to national statistics. )
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For data on occupation, the expected value of the
census result minus the expected value of the ERC
regult is equal to the bias of the census statistic since
the employer responses are considered to be more
accurate than those reported in the census, For
industry, however, the differences represent differences
in the classification schemes as well as biases in
reporting, The estimated variance of the individual
(ei - é)2

ey where

regponse differences is 8@2 =
e, is the response difference and & aZ% represents

the mean of the response differences, Sincee; = X - Vs
2. -y.)?
ei (xi yi)

Whenever thg regponses In the census and ERC are
different, e ;“=1, since (x4~ y;)°= (L)%, or (-1)? When-
ever the responses are the same, e; <=0, There-

fore, ) e 123 b+ c, the sum of all the differences in

response from the census and ERC, or the gross

difference. Now, since \'e; . ¢ - b,5° canbe
written as follows:
w8,

The gross difference can be expressed as

2
2 (e -b)
b+c=(n-yljae + g

The gross difference rate is then 2
b+ e (n—l)z'?+ (c - 1)
e SR e - _T-
e} n T
The indexes which are described more fully below
are functions of the detail in classification of the char-
acteristic, For example, the tables om occupation
presented in this report are in terms of major
occupation groups. If the data were changed to detailed
occupation groups, the indexes would change. At the
present time some empirical studies are being com-
ducted to discover the effect of the detail in classi-
fication.

1.Gross difference rate:

_b+se {n~1)s 2+ (e -.b}2

£ % g2 .

When n is large the first component of the gross
difference rate is approximately equal to the simple
response variamce of the census statistic when the
difference between the ERC and the census is used as
a measure of the bias. The second component is the
square of the estimated bias of the census statistic.
If the bias is small, the gross difference rate can be
used as a measure of the simple response variance of
the response differences.

It can be shown that if the census and a second
gurvey were independently conducted under the same
general conditions, the simple respomse variance of
the response difference as developed above would be
twice the simple response variance of the census (or
of the second procedure). Therefore, under these
conditions g/2 would be an approximate measure of the
response variance of the census, and i8 in fact the
measure used In this report, However, the ERC did
not use the same enumeration techniques as the Census,
and, in fact, the ERC is probably subject to much
smaller response variance. This would imply that the
measurement g/2 tends 1o be an underestimate of the
variance of the census,

2. I.mufjmmim:tﬁ %@W

This index shows the ratio of the simple response
variance g/2 to pq where p is the average proportion
in the census and ERC having the specified charac-

2 egtimate of pqis P1% + Poi (g + &)
teristic. An* estimate of pqis 1% 272, py B

iz the proportion of matched persoms in the ERC
sample having a specified characteristic in the census,

{2+ b
Py = &; ) is the proportion of matched persons in
the ERC sample having that same characteristic in the
ERC,

(b +4) {c_+4d)
yortom e g aon - 50

Therefore, 1 s estimated in the following way:
(b + e)/m

fCoNG Py gy

2gnder other comnditioms (for ememple, where there is
knowledge that the second survey 18 subject o wmch less
regpomse  verlability then the census end it 18 desired
to eompare the guallty of two census asurveys) 1t would
be wore sppropriate to use a different estimate of pg,
In the exmmple menticned the comparizon may be Improved
if the vaelues of p and q are taken from the surveys re-
apemeible for most of the response vurlabllity, For the

sake of unlfcrmity the smme estdmator T1% * Polp
—l-—-.-—-._.z :

will be used in all of the besic reports in the ER 60
serles, For some later anulyses of the dats, and oom-
parisong of the 1960 Censuz with other censuses or sur-
veys, & dlfferent estimate of pq may be used for some
characteristivs, For the vast majority of items, the
various forme of the estimates produce slmost ldentical
data,
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2 W ey the aame coln for each element
Wy €1 and comstant for il trials) the response
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levency lies between 0 and 1,
von sbove bold, However, the
ol % can be greater than 1. Such
s have been starred in table 6. In all cases, the
v othe L s w1, the less relishie is the item,

L eeplaarlve o it e difficulr to adhe
wiely w theae s 5, In particular, the
e e oonsbdered op & repetivion of the Census
dgre, Vewsvey, the index 1 appears o be a use-
il wior 10 help sesess the relative comsistency of
resaried : . #8 between characteristes and as
s voneners, even with such devistions from the
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e

H

3. MNet differesce raw: ¢ ° N fpe md
n "

is1
This index gives an estimate of the amount of bias in
the consus matistic. U the sign innegative, there is an
understutement in the consus,

4, Index ofnet shift relative to ERC results: ;;;z > gt
Ty g e ratio of the pet dfference to the

W the class reported in the ERC,
8. Percem of pop

slation unlts identically distributed
relatien w ERC w ;

49 vaken 4 the standard, Y
L of e stabliity of the

Be velative
: # an interesting relavion-
i o S Gy, Whenthe proportio
e with the specific characteristic in the ERC
i the e indewen are complemmentary. When

the proportion of persons with the specific character-
igtic in the ERCis large, the index of inconsistency
provides a more reliable measure of the stability of
response. However, “r” appears 1o be a useful index
because it form is simpler than the index of incon-
sistency, Furthermore, its meaning and implication
can be grasped more easily.

ERC Survey Methods and Design
Sample Design

The sample used for the Employer Record Check of
the 1960 Census consisted of approximately 2,000 in-
scope persons, The persons were selected in the
following way. (Steps (a) and (b) of the two-stage
area process were part of the selection process for
the Response Variance Study; some of the sampling
material developed for that study were used in select-
ing the ERC sample to reduce overhead costs.):

Selection Method in Two-Stage Areas

(8) The district offices in the two-stage areas of
the 1960 Census were grouped into 50 strata
and within each stratum a single district office
wag selected with known probability.

(b) Within each of the 50 sample district offices a
sample of paired crew leader districts was
selected.

(c) A sample of enumeration districts (ED’s) was
selected within the sample crew leader districts.

(d) Within each of the selected ED’'s clusters of
four sample households were selected with known
probability,

Selection Method in One-Stage Areas

(a) To represent the single-stage areas of the 1960
census, 5 strata of district offices were created
and a single district office was selected in each
gtratum with known probability.

(by Within these selected district offices a sample
of ED’s was selected and within each of the
selected ED's, clusters of four sample house-
holds were selected with known probability,

The census report for each household selected in the
sample was examined and specific information trans-
cribed onto a form established for this purpose for
each person in these households 14 years of age and
older, These forms were then examined and all persons
in 511@ categories listed below were excluded from this
study:

A, Persons enumerated in the census as not employed
at the time of the census;

B. Persons in the Armed Forces;

C, Self-employed persons and unpaid family workers ;
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D. Persons whose occupation and industry entries
indicated that they were either farmers, farm managers,
farm laborers, or farm foremen,

E. Pereons with any of the following entries in “Kind
of Work” or “Kind of Business”: hatchery, domestic
service, private family, or private homes.

F, Persons with name of employer unknown:

G. Persons with no industry information given.

Those persons remaining in the study are referred
to as the in-scope sample persons,

Mail Procedures

In March 1961, a form was sent to the employers of
all in-scope sample persons requesting occupation and
place of work information covering the period April-
June 1960 for these sample employees. A letter
accompanied the form, explaining the survey and assur-
ing the employers that any information they furnished
would be kept confidential. Bureau of the Census report
Series ER60 No, 1 - Evaluation and Research Program
of the U.S. Censuses of Population and Housing 1960:
Background, Procedures, and Forms containg a copy
of the forms used in the ERC,

After a reasonable length of time, if an employer had
not returned the form, he received a follow-up letter
urging him to submit the required information. Efforts
were also made to locate employers whose addresses
were missing or erroneously reported. The PostOffice
Department and the Social Security Administration
were of particular help in furnishing addresses for
many employers who might otherwise have been included
in the category “employer form returned, wrong address
or insufficient addresc”. As a result of these efforts,
replies were received for 91 percent of the cases
(although not all the replies contained the required in-
formation).

Coding

Before the employers’ forms were returned, the
transcription sheets, giving the descriptions of oc-
cupation, industry, class of worker, and place of work
as transcribed from the census schedules, were coded
by persons who had coded these items in the decennial
census. When the employers’ forms were returned, the
occupations, as reported by the employers, were coded
by this same group of coders, The employers’ forms
were then sent to the Social Security Administration
for information on the industry codes assigned to these
establishments in the Social Security Administration
records.

Estimation

Because of the way the sample was selected, the
probabilities of selection were not uniform for all
persons and the sample was not self-weighting, The
estimates which appear in tables 1-5 were produced by
weighting each sample person by the inverse of his
probability of selection.

In tables 1-5, there are rim figures reflecting
estimates of census totals for the restricted occupation
and industry classifications involvedin the study, These
totals are based on the coding done by the coders
assigned to the ERC project and the estimation procedure
described in the previous paragraph. Since no attermpt
wasg made to force agreement between the ERC data
and published census figures, differences exist because
of sampling variability. In addition, since the census
entries were independently coded for the ERC, it is
possible that some additional differences may have
been created if the level of ability and experience of
the coders assigned to the ERC differed significantly
from that of the personnel coding the decennial census.

Limitations of Data

1. Since the figures in this report are based on sample
data, they are subject to sampling variability. Table
D indicates the approximate sampling variability of
the ERC estimates in this report, as a function of
the gize of the estimate. The estimates of sampling
variability given in this table are expressed as
standard errors., (The chances are 2 out of 3 that
the difference due to sampling variability berween
an estimate and the figure that would have been
obtained from a complete enumeration is less than
the standard error,)

Table D.---APPROXIMATE STANDARD ERRORS OF

ERC ESTIMATES
Size of estimate Standard error of estimate

25,000 35,000
50,000 45,000
100,000 65,000
250,000 100,000
500,000 150,000
1,000,000 200,000
2,500,000 325,000
5,000,000 450,000
10,000,000 575,000

The standard errors in table D apply to the
estimates appearing in any cell of the cross-
classifications in tables 1-4, The gross difference
and net difference are of particular interest. The
standard error of these two items can be considered
as approximately the same for any characteristic
and may be obtained by using the standard error in
table D for an estimate of the size of the gross
difference. An illustration of the use of table D
follows, Table 3 shows that there were 270,000
persons whose occupation was reported as pro-
fessional, technical, and kindred workers in the
censug and as clerical and kindred workers in the
ERC, By lnear interpolation in table D it can be
geen that the standard error of 270,000 is about
104,000. The gross difference for the occupation
group professional, technical and kindred workers
is 1,272,000 and the net difference is 384,000, Table
D shows that the standard error of an estimate of
1,272,000 isabout 222,000, and thig is therefore the
standard error of both the gross difference of
1,272,000 persons and the net difference of 384,000
persons.
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6, Approximately 9 percent of the questionnaires sent
w the employers of the ERC sample persons were
not returned or were returned unopened because of
wrong or insufficient address or the company was
out of business. To the extent that the reporting
characteristics of these nonresponse cases were
different from the responding population, the final
cross-tabulations do not accurately represent the
restricted 1,5, employed population included in the
ERC,

Related Reports
The concepts used in determining the classification

of the occupation, industry, and place of work data in

both the 1960 Census and the ERC are described in the
text of 1960 Census of Population: Volumel, Character-
istics of the Population, Part]. United States Summary,

The published census tables showing detailed occupation

and industry characteristics and place of work data are

available in the same volume., For a description of
the census itself, see Bureau of the Census, Working

Paper No. 16, Procedural Report on the 1960 Censuses

of Population and Housing,

Series ER 60 No. 1. Evaluation and Research
P am of the U,S. Censuses of Population and Housing,
1960:  Backeround, Procedures and Forms, contains a
description of the forms and procedures used in the ERC.
Additional reports in the ER 60 series provide data on
other aspects of the accuracy of the censuses, e.g.,
regponse errors in the censuses of Population and
Housing, coverage errors, etc,

For a discussion of some of the indexes of response
variance and hias as related to the Current Population
Survey, see Bureay of the Census, Technical Paper
No. 6, The Current Population Survey Reinterview
Program, A more mathematical presentation of some

t these indexes is contained in “The Estimation and
Interpretation of Gross Differences and the Simple
Response Variance” bv Morris H. Hansen, William N.
Hurwitz and Leon Pritzker, Contributions to Statistics”
Indiana Statistical Institute, June 1964, Reprints are
available from the Bureau of the Census, )

A study similar to the 1960 evaluation and research
programs, The Post-Enumeration Survey, was con-
ducted in 1950, Results of that study are available in
the Bureau of the Census, Technical Paper No. 4, The
Post-Epumeration Survey: 1950, as well as in un-
publishedc memoranda, and In articles published by
Census Bureau staff members. Itis difficult to measure
the extent to which the quality of enumeration in the
1960 census is significantly different from the quality
of the 1950 census, Reported differences in quality may
arise in part from improvement in procedures in the
1960 Evaluation Study, changes in accuracy between
the 1950 and 1960 censuses, or both. Any comparisons
of the 1960 results with the 1950 data should be made
only with appreciation of the ahove qualifications. On
the basis of a preliminary analysis of the data available,
Morris H. Hansen and Conrad Taeuber tentatively
concluded that in general, the 1960 Census produced
somewhat higher quality data than the 1950 census.
This is reported in A Preliminary Evaluation of the
1960 Censuses of Population and Housln by Conrad

aeuber a; rrig rl, riansen, Demography, Volume
1, Number 1, 1964, pages 1-14.  Later reports will
present more definitive analyses and comparisons
based upon additional data,
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The Employer Record Check

Table 5,-~FLACE OF WOBRK ACCCRDIRG T0 BFLOTER AMD 1960 CMOUS; POR CONTERMOVITS VETED JLATED
(Themsands of peroons )

Flage of work

Total esrbereinous
Tt el dhates

fengus arees

Tuo-gtage
Denens syeas

Plage of work reporbed In Conmub, .. iseseeisvovsnssisstiesonersonerrarnncanss
Flace of work reported in BAC...o.iicrivociavmannscirsvrnnvaninnvnersanss
Plece of work reported in both Census apd B ....c. cveevrenrnrrrrmser  susns
fame pleve of WORK TePOTEBd. . caruveriersernesarinsraranennsnrenrasssarvins
Different place of work ToPOrted ..o uurenavnanerevnrcarnosrevasncosisarns
Different sounty or elty in same gbate...cvrsererisvinrriosciacrnnsnsss
DALLErent FhatB, voaurrsvronrrsrraoraarsrentntorananroasrannensrnsranas

48,499
46,727
34,078
13,638
28,681
4,957
4,643
314

7,847
7,623
5,089
9,099
4,685

&

40,662
39,084
28,979
28,539
3,99

4,543

4,295

INot equel to total employed in 1960 Gensue dus 1o excluslon of certain groupe, See bext for Yot of exelusions,
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Evaluation and Research Program, 1960 Censuses

assunptions underlylng the es

#The index of inncnsistency may exceed 100 when the
15se "U,3. Censuses of Populstion and Housing 1
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th the ERC and Census.

areas in 1960 Census,

ge and two siage

timator are not met.
Tt includes estimates for only those persons whoge occupetion or industry wes reperted in bo

Collection Forms apd Procedures” for an explanation of single ste

Principal Data

3

2pgtimate of mmber of persons is according to BRC olassificationm,
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